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B, LLFLRRMAS [ (LR) 2 ZIEVER 130 (HES130) (6% £ EMHIEF 40 5538 AL AT HERE I (HSD) (LR + A7 HEWE I ( 14
TR 2: 1) A LR + 6% HES(RFR LY 22 1) 2 SRR 50 34 248 T 1M % (80 mmHg) 1 h J5 , WA IR 2 i M Ak 52 K BT 34 3 ik
1fil.JE ( mean arterial blood pressure, MAP) | £7.0> % W4 [ (left intraventricular systolic pressure, LVSP)  Z&.0v% K1 EFFEE T
[ 1) I3 /38 R (the maximal change rate of left intraventricular pressure, = dp/dt,, ) #5200, [F]ES WLEZ I SRS AR FOFE TS B a] )
Ak, g50 i LR HES130 LR +6% HES J5 MAP fEET- M 4 R57E 80 mmHg /K-, T 47 BEME T 40 LR + 47 EMETT L K
HSD %t fg MAP Afigis 5] 80 mmHg, HES130 LR +6% HES %% 5 LVSP 1 + dp/dt,, WA 53400, i 1 A e T L LR +
e LA S HSD & ,LVSP Ml = dp/dt,,, LR 41 B E AR (P <0.05) , LA HSD J5 Ak, %iiE HSD J& s ¥ 171 i 0] 4
S s HES130 Fil LR + 6% HES J5 S 1715 i ] A Hof 40 K (P < 0. 05) , HES130 LR + 6% HES B35 Ifi S 58500 48 Hofh 4%
Mo, 858 ARRVRXT R PR 7R BRE IR AR AR W . 22 5, LA HESI30 Fll LR +6% HES ZURET  HSD &UR$ 22 .
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SCERARIRES: A

Effects of different resuscitation fluids on hemorrhagic shock in rats

LI Tao, LIU Liang-ming, DIAO You-fang, LIAO Zi-fu, FAN Xiao-qing, CHEN Feng (State Key Laboratory of Trauma,
Burns and Combined Injury, Department 2, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongging

400042, China)

Abstract. Objective To investigate the effect of different fluids on the resuscitation of hemorrhagic shock

in rats. Methods SD rats were inflicted by 35% hemorrhage to make moderate hemorrhagic shock model.
Effects of different resuscitation fluids including Lactated Ringer’s (LR) , hydroxyethyl starch 130 (HES130) ,
6% Dextrand0, 7.5% NaCl/6% Dextran40 (HSD), LR +6% Dextran40 and LR + 6% HES on mean arterial
blood pressure (MAP) , left intraventricular systolic pressure (LVSP), the maximal change rate of left intra-

ventricular pressure ( +dp/dt

max

) in hemorrhagic shock rats were observed. Blood gas and survival time were

also observed. Results HES130, HES130 + LR effectively maintained the MAP at 80 mmHg, but Dextran40,
LR + Dextran and HSD did not. HES130 and LR + 6% HES improving hemodynamic parameters and blood gas
were significantly superior to Dextran40, LR + Dextran40 and HSD. Animal survival time of HES130 and LR +

6% HES group were significantly longer than other groups. Among all groups, the animal survival time in HSD

group was shortest. Conclusion  Different resuscitation fluids exert obvious different effect on resuscitating

hemorrhagic shock. Among these fluids observed in the present study, HESI30 and LR +6% HES shows better re-

suscitative effects.
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1.1 A

60 HSD KB (A e 52 5 3l vhots ), A 45 F , 1A o i
(215.3£16.5) g, SCERRT 12 h 58 Aok, S0 H e
FEZ A1 (30 mg/ ke, IS ) IR, — 000 1B )y Jokq4e 45 Tt
SE-14130 ik It ( mean arterial blood pressure , MAP) Jf-Hifi A4 ifiL X,
GIRT L 53— P e A P TR AR T o A BB IR AE A 0
BAE R 1% s , 1 22 18 4E 310 574X ( PowerLab , ADInstru-
ment 23 7)) W 220 W4 (left intraventricular systolic pres-
sure, LVSP) #1750 % JE g b JF 50T B 4 fiz K38 48 (the maximal
change rate of left intraventricular pressure, +dp/dt,, )45 Ifil fi3h
ARbR. RS SIWELE 10 min, SRJ5 22BN DKAAAE I, 20 min
JL 35% o SR 30 min, Fi A R SRR, 4EHF MAP &
80 mmHg 1 h, 45° [FH ¥R , SR )5 44 2 LA I3 20 7 2746 A A Il
SAEARIAEAL 1 b S S LI, WEAAE I ]
1.2 AR IgARR E

60 HIK B BEALA 7 ek 20 Dy 1 X IRZH (LR 41) (6%
i TEBERT 40 2 \HES130 2 LR + A7 el ir (AR 2: 1) 2 (LR
+6% HES (AR 2:1) 21 HSD 41, &4 10 H ., 2 FIWERTE
Rl PRS2 K, 5 10,20,30 .60 min, A K {54 30,60 min J5
MAP LVSP | + dp/dv,,, IfiL 5 3 J1 % 45 b5 9 22 AL [R) i 764K 58
i TS 60 min {5545 60 min B WLEE i S8R5 AK , B
GEITAEIG BT IH]
1.3 “itsam

HHRGORLL x5 IR, LI 3 3 2% FL AU B HE 3T XL
KR I 225397 o

2 HR

2.1 RREVRARIKR LA G MAP #93%m

rf R R I K S 3 LR VHESI30 LR + 6% HES J5§ MAP
RERITFHAERFTE 80 mmHg 7K, Kot DL TR + 6% HES ZEH730CR
Bl o WEATHEET 40 LR + £ ERE T L) I HSD J5 , MAP R
4455 80 mmHg, 5 LR 4IMH LA G #2257 (P <0.05,% 1),
2.2 RERWHIRLE G LVSP 493 ra

R AR FEJE , KB LVSP B AR F AR 52 117, A5 30 min
J& LVSP #4000t . BiR¥iE HSD, LVSP K it —1hnsh, H
Ml LR RS S5 LVSP B8 AN [RIRE B (g 34, LA HES130 (LR
+6% HES #i7% J5 LVSP 4N &, R4 LR 4. LR +
A e AT HERET 40 ZH (3% 2) .
2.3 REREIRLE GG +dp/dt,, 8@

KA MR e, KL £ dp/de,,, IR REAR . i VAN R 1A
5, = dp/dt, R [RIAR BE T, Hi v HES130 F1 LR + 6% HES
J&, =dp/dt,, BFEET LR 41 (P <0.05) , 4 47 FEAME BT 40 LR
+ A7 BEMEEF L & HSD 5, = dp/dt,, BFEMT LR 41 (P <
0.05) , Ui HSD J5Efk (3£ 3) .
2.4 REVRARE G E ) 6 %06

i HSD J5 s A7 16 B [ 545, 2 (3.81 £5.53) h, 5§ LR
ZA[ (11.03 £8.42) h ] AH L B S B A% (P < 0.01) , %y 1 HES130
[(16.25 +6.04)h] 1 LR +6% HES[ (16.49 =6.17) h] J5 sh#i 17
AR A K [ A7 EREAT 40 2 (14,11 26.83)h, LR + 5
ERHITFAL R (10.72 £9.03) h] (RIS 22 F (P >0.05)
2.5 REVRARE FAF A6 # R

Hi HES130 LR +6% HES H1 LR J5 , h ik pH (34 fig
PR BN EH ACE S A e T (LR + A7 BeRi TRl HSD f& , 774E
AR B RR T 3, pH (B W EAIG, b L HSD B AIK 5 R B
B, BEMLT LRA (P <0.05,3%4) o $i A R BR R ) A5
(base excess, BE) .p(CO,) #1p(0,) CH B (P >0.05),

F1 REMMEEHE MK KR MAP QHI (mmbg,n=10,5 +5)

4151 AL LA iy 10 min fiT ¥ 20 min i 30 min i 60 min 1545 30 min 154 60 min
LR 115.8 +17.3 41.5+9.1 82.3+8.3 87.5+13.2 89.1+8.1 91.5 +8.8 89.1+13.1 90.0 +16.1
HES130 109.3 £15.8 49.8 +16.2 87.8 £10.6 87.8 £12.7 91.3+16.3 90.3 +15.3 88.5+21.6 90.3 +20.1
A1 ERETET 40 115.8 +18.8 38.5+9.5 75.8 +11.2 72.3+£10.7 69.8 +18.72 77.5 +17.8% 77.8 £13.6 85.3+6.8
LR + 45 e 107.1 +8.8 33.5+8.3 64.8 +8.7% 63.3 £10.67 64.3 £14.9% 67.8 £15.8? 69.3 +13.82 74.3 £12.7%
LR + 6% HES 112.3 +10.4 40.8 +13.3 83.8+11.4 85.2+11.2 86.3+12.3 89.0+6.6 100.5 +6.7 94.8 £16.3
HSD 113.1+9.3 38.3+10.9 73.1+14.42 68.9 +20.4 78.7 +17.5 79.2 +15.8 77.6 £8.3 80.5+13.1

a:P<0.05,5 LR 411k

£2 TRKRGEFIKMERTE KRR LVSP B30 (mmHg,n =10,% +5)

417 I T AR HIE 10 min Hi¥ 20 min Hi¥ 30 min iV 60 min 1545 30 min {5747 60 min
LR 145.7 £21.4 81.5+12.0 138.9 +32.7 130.1 £35.0 132.7 £31.9 134.2 £24.3 135.2 £30.0 131.9 £32.7
HES130 142.5 +12.7 80.1+16.9 133.7 +13.5 139.4 +13.4 143.4 £14.5 141.7 £21.8 144.8 +18.1 145.6 £22.9
F BT 40 161.1 +26.5 74.4 +18.5 125.1 +16.7 123.2 +£26.7 121.1 £32.3 124.3 £32.5 122.1+24.5 127.0 £29.4
LR + 15 ek T 149.2 £25.2 75.3 +18.0 135.4 +37.9 132.7 £27.9 126.5 £28.0 120.4 £25.4 131.4 £23.1 131.4 £25.1
LR +6% HES 149.9 +18.5 81.3+15.9 132.2 +32.4 142.6 +30. 1 140.1 +£29.6 134.8 £33.4 147.5 £20.1# 135.0 £24.7
HSD 150.8 £25.0 72.2+14.3 104.4 +25.0 99.3 +30.7% 100.9 +29.6% 110.2 £21.5 110.5 £20. 5% 86.4 +27.3b

a; P<0.05, b: P<0.01,5 LR 2a1t4k
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£3 RIS HI K MEREX R  dp/dt,, FEM (mmHy/s,n =10, +5)

. +dp/dt,,,

il T o i 10 min 1 20 min AW 30 min HR 60 min 154 30 min {54 60 min
LR 3970 £528 2 041 £997 2 926 + 1460 3790 £1 383 3526 £1547 3764 +1 392 3876 1 676 3355 +1 781
HES130 4246 +1 505 25171 191 2 551 +1 294 3805 +1 224 4074 £1 376 4509 +1 134 4429 +1 217 4433 +1 096
A5 HEBETETF 40 4494 +1 685 1 683 £690 2226 £1245 3323 £1 487 3176 £1 735 3410 £1 861 35151 741 3253 +1 520
LR + A5 Eetir 4 066 +1 399 2073 £912 2961 £1 504 3145 +1 586 3429 +1 153 31181123 30151202 3514 1583
LR +6% HES 4529 =1 211 2333 +1 284 2486 =1 026 38751022 4625 +1 748 3987 +1 026 3920 1 378 4 815 =1 085
HSD 4423 +1014 1436 +1 147 2 354 +1 659 2 825 +1 881 2 465 +1 4832 2 558 +1 722% 3268 +1 582 3284 £1 441

—dp/di

JH T T A B 10 min M 20 min ik 30 min ik 60 min {52465 30 min {52465 60 min
LR -3406 +574 -1615+1 040 -2387 1197 -3073£1100 -2873 +1257 -3088 +1 002 -3163 +1255 -3369 +1 197
HES130 -3 754 £883 -1802+1 117 —2 440 +889 -3 134 864 -2723 £1 582 -3 672 £797* -3 839 +889 -3 642 +737
i e 40 -3932+1271 -1219 £519 -2881 1355 -2 758 £89%4 -2596 £1 257 -2752£1410 -3 403 +993 -2959 1419
LR + A4 iehlT -3 627 +977 —1 547 £557 -2291£1286 -2638 1267 -2 793 £837 -2 722 £962 -2 740 £1 099 -3088 1408
LR +6% HES -3 842 £1 564 -1680 =1 237 -2644 £1 589 -2865 +1 568 -3257 £1629 -2946 £1 257 -3025 £1 496 -3811+1532
HSD -4 054 =1 680 -1029 =1 002 —1 800 +1 206 -2194 +1 383 —1 850 +981? —1 986 +9442 -2580+1971 -2963 +1 486

a:P<0.05,5 LR 4014

R4 FEBEEFH pH EMZIE (n=10, x+5)

205 ph

I BT ik 60 min 1545 60 min
LR 7.39 £0.06 7.30 £0.06 7.33 £0.07
HES130 7.35+0.06 7.32 £0.06 7.37£0.07
i TERHET 40 7.35+0.02 7.30 £0. 11 7.31+0.10
LR + £ ekt T 7.37 £0.04 7.28 +0.03 7.31 £0.08
LR +6% HES 7.34 £0.04 7.35+0.12 7.41 +£0.10
HSD 7.36 +0.04 7.19 £0. 08" 7.27 £0.11*

a:P<0.05, b:P<0.01,%5 LR &4
3 g

WA AR AR EE TR —, ™
TR TEIGERIATT o H EIG R H 0 fb ARV i
W AR AR, XK o RO AF AR 22 57 . AW
FEEE T AR R A IR 58 B IR0, 45 5 s P i
e AR 7 B LR JHES130 LR +6% HES Jii MAP fig%s
I M 257 80 mmHg 7K, 1 A7 BEAE I 40 (LR + 47 i€
FEIF LA S HSD i i J5 N AEfff MAP ik %] 80 mmHg,
HES130 LR + 6% HES % 7 fE %% 4 tk 3 LVSP Al
+dp/dt,,, S5 I3 8 1 48 b5, 4E K 3l ) A7 105 B ]
AT HERERT (LR + A7 e8I LA & HSD 203 1l i 3 7
2efe ki A HES Fil LR + 6% HES 254 5]t % #0
HES130 LR + 6% HES £ 68 ¢ i 1 24035 1K 7 sh ) 1 <,
FEbR o AHIFTE 45 SR IR [R) R AT % i P AR v R B
BHBORAFAE W B 22 5, Kb L HES130 A1 LR + 6%
HES %454, HSD R A 2%

H AT 58 & 55 R AR 288 32 A o A TR S AR
e R FE A R R B O = B SR W, W
I AR 2 95 A L3 L B L A EHE T L HES | BH i
%5, HES /i Fad S o FE T R0t 3 e B, A 52 I
R T I EL i3 H A T TG A e A VR T AR E
DAY 7 200 BRI, 400 ) e A 00 1 280 B S5 s PR 6
BORELED Y ARG B R HES BA B

R B AR, 5 LR SRR B, [F R, iF 58 2 01
HSD #i3 J5 , IR 58 KBRAF 16 R B AL T HAb &4, 5
FHEAFRENR PR, NEARE NN T.5% 58
FALENRERR B LB 15 1, B8R 41 23 18] Bt i) A4 IR A
MRS TR, A 35 4 9 L 30 7 27 A% R TRl ik 5 26
B SN T R A4 40 8 1 s R T s g
BRI ARSI R HSD XA 52k B
T sh 1 2F R A BCEAE (B R B A7 3 B R 91 G
B e K AE T, IR IA R i PR N FH HSD , 3 2 7E Be /i
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